Since the discovery of hydrogen Lyman alpha in the night airglow in 1955 by Byram, et al., (1957) and the spectrophotometric measurements of the night and day airglow in 1962 by Fastie, et al., (1964) numerous experiments have been flown and theories proposed to explain the source, and the intensity of Ly-a'. Brandt and Chamberlain (1960) discussed the importance of a polarization measurement for understanding the hydrogen problem.
This paper is concerned with the measurements of polarization and intensity in the day airglow of Ly-a. The polarization and intensity were measured as a function of altitude for the principal far ultraviolet day airglow emission features from 1200A to 2000A. These included the hydrogen Ly-a line at 1216A, the resonance lines of 01 at 1304A, and the group at 1355A, and an unidentified source of emission in the region from 1450A to 2000A. The experimental details of the multichannel, far ultraviolet, polarization photometer, and the measurements of the features other than Ly-a will be treated in separate papers. 
of the telemetry signals
The altitude profile of the intensity of Ly-a (kilorayleighs) for the down leg portion of the flight is given in figure 2.6 P r i o r to t = 234 seconds all radiation channels showed evidence of scattered light. This corresponds to solar illumination of the photometer axis at angles less than 80'. The maximum intensity
The polarization analyzer was fabricated by the Harshaw Chemical Co. The direct solar Ly-a flux measured at apogee was 5.8 ergs/cm2 sec.
No polarization of Ly-u was detectable, and from an analysis of the telemetry records one can state that the maximum possible polarization is less than at 58' to the axis of the photometer.
The polarization of resonance radiation is directly related to the Zeeman effect which depends upon level hyperfine structure. Brandt and Chamberlain (1960) have calculated that at 90' to the sun the total Ly-n line should show a polarization of 16% for completely separated hyperfine levels, and 27% for no hyperfine splitting of the upper 2P3,,2 level. These results are for single scattering so consequently the polarization would be reduced for multiple scattering. scattering is reduced to less than 1.5% through multiple scattering.
Alternatively Kondo and Kupperian (1967) have proposed that a part of the diffuse night Ly-CL glow is due to the interaction of neutral hydrogen with the charged particles in the radiation belts. Their theory predicts a general increase of intensity in the direction of the geomagnetic poles, and a decrease in the direction of the geomagnetic equator. This mechanism does offer a source of unpolarized radiation.
In conclusion, the polarization photometer measurements require a composite source to explain the Ly-a day airglow. Multiple resonance scattering is required to explain the absence of polarization. In support of this there are the recent m a s s spectrometer measurements on Explorer 32 by Reber (1967) which indicate there is much more neutral hydrogen than was previously believed.
Finally a collisional source of excitation such as proposed by Kondo and Kupperian (1967) is necessary to explain the horizon brightening. 
